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bolts 18, and nuts 18B attached to the clamping 
bolts 18 are clamped for connecting to a battery 
stack 14 placed between the upper and lower 
clamping plates 16, 17. Current cables are 
inserted into the clamping bolts 18 and drawn out, 
and purge gas from a purge gas feed opening 24 
formed on parts of the clamping bolts 18 flows 
through the clamping bolts 18, thereby the current 
cable can be used at a low temperature. Thus 
electric resistance loss is reduced and a current 
is taken out efficiently . 
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* NOTICES * 

JPO and INPIT are not responsible for 
any 

damages caused by the use of this 
translation. 

LThis document has been translated by computer. So the 
translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to 
the fuel cell which has current cables used in an elevated 
temperature with respect to a fuel cell. 
[0002] 

[Description of the Prior Art] The current drawing figure in 
the conventional fused carbonate fuel cell stack is shown in 
drawing 4. The upper clamping plate 3 and the lower 
clamping plate 4 are installed in the thermal insulation 2 and 
the cell stack upper and lower sides by the cell stack 1 and 
cell stack periphery on which a fused carbonate fuel cell 
generates electricity, and the stacking bolt 5 is installed so 
that between up-and-down clamping plates may be 
connected to the both ends of an up-and-down clamping 
plate. And a cell stack is bound tight by the device with a 
bundle which consists of an up-and-down clamping plate, a 




/////////// 
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stacking bolt, etc. 1 

[0003] The current cables 7a which take out current from the § 

cell stack 1 to the exterior of the pressure vessel 6, Between | 

the current output port 10a attached to the current terminal 8 | 

and the container lower part of a highest rung part of a cell | 

stack, another current cables 7b are connected outside the | 

thermal insulation 2, respectively between the current output § 

port 10b attached to the current terminal 9 and the container | 

lower part of a bottom part. These cell stacks 1, the thermal | 

insulation 2, a device with a cell bundle, and the current | 

cables 7a and 7b are stored to the pressure vessel 6, and are | 

operated. § 

[0004]In this figure, although omitted, piping, measurement 1 

lines, a heater, etc. are stored in the pressure vessel in I 

addition to the above. In this pressure vessel, after supplying | 

in the pressure vessel 6 from the purge-gas-feed mouth 11, | 

purge gas is again exhausted from the purge gas outlet 12. § 

[0005] The temperature at the time of operation of such a | 

fused carbonate fuel cell has [ the temperature of a cell | 

stack ] the ambient temperature very as high as 300 to 400 | 

degreeC in 650degreeC and a pressure vessel, and each part j 

article is used under high temperature service. 1 

[0006] | 

[Problem(s) to be Solved by the Invention] Since resistance | 

loss is produced with change of the electrical resistance by | 

temperature in the case of the current cables 7a and 7b used § 

at the above elevated temperatures, material with small § 

electrical resistance will be used for the material at the time | 

of considering electrical resistance, a mechanical strength, | 

processability, etc. in an elevated temperature by high | 

temperature materials, and it will turn into an expensive | 

material. § 

[0007] Therefore, how to cover with thermal insulation etc. | 

can be considered as a means to use the current cables 7a | 

and 7b at low temperature as much as possible, considering | 

an insulating measure. However, the thickness of covering j 

material becomes thick, and if the space in consideration of § 

a cell stack periphery article, the layout in which it does not | 

interfere, and assembly-operation nature is secured, a | 

pressure vessel outer diameter will become large. | 

[0008]Then, it was SUBJECT to arrange each part article in | 

the method of lessening resistance loss of the current cables 1 

under high temperature service as much as possible, and | 

taking out current efficiently and a pressure vessel | 

efficiently. | 

[0009]The purpose of this invention is to provide the fuel | 

cell excellent in [ with little resistance loss / current-cables § 
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structure and space-saving ] . § 

[0010] | 

[Means for Solving the Problem] The above-mentioned 1 

problem arranges a cell stack which laminated two or more | 

unit cells between an upper clamping plate and a lower § 

clamping plate, Bind tight by a means with a bundle with § 

which a pipe which has the hollow hole connected between | 

an upper clamping plate and a lower clamping plate was | 

equipped, fix a cell stack between an upper clamping plate | 

and a lower clamping plate, insert in in a pipe current cables § 

electrically connected with a cell stack, and pull out outside, § 

and. It is attained by establishing an input means for a purge | 

gas injection in a hollow hole of a pipe. | 

[0011] 1 1 

[Embodiment of the Invention] Hereafter, drawing 3 § 

explains working example of this invention from drawing 1 . § 

r00 121 Drawing 1 is a sectional side elevation showing the | 

entire structure of the fuel cell of this invention. Two or | 

more cell stacks 14 which generate electricity in the 1 

pressure vessel 13 are laminated within the thermal 1 

insulation 15, The cell stack 14 which laminated two or § 

more unit cells between the upper clamping plate 16 and the | 

lower clamping plate 17, It arranges to an up-and-down | 

clamping plate, and the stacking bolt 18 of this invention is | 

inserted between up-and-down clamping plates, the nut 18B | 

with which the thread groove 18A of the stacking bolt 18 § 

was equipped is bound tight, and the laminated cell stack 14 | 

is fixed between the upper clamping plate 16 and the lower | 

clamping plate 17. The nut 18B with which the thread | 

groove 18A formed in the periphery side both ends of the | 

four stacking bolts 18 was equipped is bound tight, and the § 

cell stack 14 laminated among both the clamping plates 16 | 

and 17 is fixed. The supporting seat 14Z is arranged | 

between the lower clamping plate 17 and the pressure vessel | 

13, and the laminated cell stack 14 is supported. The 1 

pressure vessel 1 1 is supported to the main pillar 13Z § 

provided in the installation surface. | 

[0013]As long as it has composition which the stacking bolt | 

18 forms the step which made the diameter of pars I 

intermedia larger than the diameter of both ends, and j 

supports a clamping plate to a step, the number of nuts may | 

be four. However, it is a case where four stacking bolts are | 

used. When using three stacking bolts, the number of nuts | 

may be three. The wedge which inserts in the upper | 

clamping plate 16 and the lower clamping plate 17 the pipe § 

which has a hollow hole in addition to a stacking bolt and a § 
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nut, and penetrates a means with a bundle, for example, a | 

pipe, for the both ends of a pipe may be used, it says § 

forming the hollow hole between a wedge and a § 

corresponding tube interior -- also stroking - there is | 

nothing. | 

[00 14] The shape of this stacking bolt 18 incorporates the | 

current cables 19 which are cylinders and take out the § 

electrical and electric equipment from the cell stack 14 to ff 

the exterior of the pressure vessel 13 inside that cylinder. | 
The upper part connects the both ends via the current 
terminal 20 and the upper cable 21 of a highest rung part of 

a cell stack first, and the bottom is connected via the current § 

output port 22 and the lower cable 23 which have been § 

formed in the pressure vessel 13. The feed hopper 24 is I 

established in some cylindrical stacking bolts 18, and the | 

purge gas entrance line 25 which supplies the feed hopper | 

24 and purge gas G is connected. § 

rOO 151 Drawing 2 is a sectional view of the stacking bolt of | 
this invention. Between the current cables 19 arranged by 

penetrating the inside of the cylindrical stacking bolt 18 and | 
this cylinder, and a cylindrical inner surface and the current 
cables 19, the upper insulating bushing 26 and the lower 

insulating bushing 27 which carry out electric insulation of a | 

cylinder and the current cables are provided, and the current | 
cables 19 are fixed to a cylinder with the fastener 28. The 

thread groove 18A is formed in the periphery side both ends | 

of the stacking bolt 1 8 . § 

[0016]The purge-gas-feed mouth 24 is formed in the | 

cylinder side of the stacking bolt 18. The upper insulating | 
bushing 26 which hits the upper direction of this figure 

serves as the shape where the exhaust groove 26A as shown | 

in drawing 3 (A view figure) was formed, and the purge gas § 

G escapes from it and it has come out of it. § 

[00 17] The flow of the purge gas G is explained from | 

drawing 1 and drawing 2. | 

[0018]The purge gas G flows in a cylinder from the purge- | 

gas-feed mouth 24 of the stacking bolt 18 of the purge gas j 

entrance line 25 provided in the pressure vessel 13 bottom § 

of drawing 1 at a temperature lower than ambient | 

temperature to drawing 2, Flowing through the inside of the | 

circulation way x of the cylindrical inner surface of the | 

stacking bolt 18, and the current cables 19 like the arrow p | 

of drawing 2 , the purge gas G supplied from the purge-gas- | 

feed mouth 24 cools a cylindrical inner surface and the | 

current cables 19, and is supplied in the pressure vessel 13 | 

from the exhaust groove 26A of the upper insulating | 
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bushing 26. Then, the purge gas G is discharged by the 
pressure vessel exterior from the purge gas outlet piping 29 
provided in the pressure vessel 13. Also about the stacking 
bolt 30 of drawing 1 which does not incorporate the current 
cables 19, shape is used as a cylinder, the purge-gas-feed 
mouth 24 is formed in the circulation way x portion and 
cylinder side like this invention, and it is made the structure 
which can supply purge gas. 

[00 19] According to this example, it is the current-cables 
structure which cools the current cables 19 with the purge 
gas G. 

[0020] Generally as a raw material of current cables, copper 
with small electrical resistance is used. As for the electrical 
resistance, resistance changes with temperature. For 
example, when the temperature of current cables is cooled to 
200 ** and the construction material is used as copper, 
compared with the electric resistance value at the time of 
350 **, it becomes the resistance of about 70 percent. That 
is, resistance loss can decrease about 30 percent. Therefore, 
since the current cables 19 can use the current-cables 
structure of this invention at low temperature compared with 
the former and its resistance loss decreases, the current 
cables 19 which can take out current efficiently can be 
provided. Since the length of current cables also becomes 
long in proportion to cell stack height when a cell stack 
becomes high lamination in connection with future large 
scale especially, the effect becomes large. 
[0021]In the pressure vessel of the conventional fuel cell, 
current cables, piping, a thermometry line, heater wires, etc. 
are stored around a cell stack, thermal insulation, the device 
with a cell bundle, and the cell stack. 
[0022] The layout which takes distance and in which it 
interferes with neither measures, such as pre-insulation, and 
piping nor measurement lines, etc. so that other lines may be 
contacted and it may not connect too hastily is required for 
especially current cables. However, if the space in 
consideration of the layout and assembly-operation nature of 
the above-mentioned cell stack periphery article is secured, 
a pressure vessel outer diameter will become large. If it is 
going to make a pressure vessel small, the space in a 
container will decrease and the layout and assembly of parts 
will become difficult. 

[0023]Since it is incorporated in a cylindrical stacking bolt 
and insulated within the cylinder, the current-cables 
structure of this invention is assembled simultaneously with 
the device with a bundle of a cell stack. Therefore, REIATO 
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of the pre-insulation of a cable like above-mentioned before | 
and the cell stack side can be omitted, what is necessary is § 
to mainly take only the layout of piping into consideration, § 
simplification of the cell stack peripheral structure in a | 
pressure vessel can be attained, and the space of a pressure | 
vessel wall and internal insulation is obtained by space- 
saving. | 
[0024] It is made for the inflow method of the purge gas into | 
the pressure vessel by this invention to flow into the upper | 
part in a container from the inside of a cylinder. This 
pressure vessel upper part serves as an elevated temperature | 
compared with the pressure vessel lower part, and is cooled § 
by purge gas with that cold pressure vessel upper part. | 
Therefore, a temperature gradient with the pressure vessel 
upper part and the pressure vessel lower part becomes small, I 
and has an effect which makes ambient temperature in a | 
pressure vessel uniform. 1 
[0025] | 
[Effect of the Invention] Since the cryogenic service of 
current cables is possible for above this inventions, Electric | 
resistance loss can be lessened, and since the current-cables 
structure which made it possible to take out current 
efficiently, and a stacking bolt and current cables become 
integral construction, the fuel cell which could attain 
simplification of the structure of the cell stack | 
circumference and was excellent in space-saving can be | 
obtained. 1 
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